Chemical cleavage of heteroduplex DNA to identify mutations.
Mutation screening by the chemical-cleavage method is based on the fact that mismatched cytosine (C) and thymidine (T) are more reactive with the compounds hydroxylamine and osmium tetroxide, respectively, than are Watson and Crick-paired cytosine and thymidine bases. In this protocol, an excess of unlabeled target DNA is hybridized with labeled wild-type DNA probe and heteroduplexes are formed. One aliquot is treated with hydroxylamine, which reacts with mismatched C bases. Another aliquot is treated with osmium tetroxide, which reacts with mismatched T bases. The reactions are mixed with piperidine; the strands are then cleaved at the sites where hydroxylamine and osmium tetroxide react. Cleaved fragments are then electrophoresed and sized on polyacrylamide gels, identifying the point of cleavage (and hence the position of the mutation). Then only a small portion of the mutant gene needs to be sequenced to define a single change between two DNA sequences.